The aim of this paper is to evaluate the impact of the Spanish pension reform enacted in 2011.
Introduction 2 Projection Model and Sociodemographic Scenario
The model that we have developed to evaluate the 2011 reform is an accounting projection model, with heterogeneous agents and overlapping generations, in which individuals live a total of 17 periods (see González (2011) for details of the methodology). Each period corresponds to five years of calendar time. Individuals enter the economy at age 15 and live at most until age 100. An individual's maximum working life is therefore 10 periods-that is, from age 15 through age 64-because the retirement age is established by law at 65. Finally, the maximum life span in retirement (for those who retire at age 65) is 7 periods. Individuals differ not only by age but also by gender, educational attainment, and nationality.
More precisely, individual heterogeneity is characterized as follows:
• Age j ∈ {1, 17}: j = 1 for individuals between 15 and 19 years of age, and so on until j = 17 for individuals between 95 and 99 years of age.
• Gender g ∈ {m, f }: m for males and f for females.
• Nationality c ∈ {n, m}: n for natives and m for immigrants.
• Education e ∈ {c, h, d}: d for high school dropout (primary education), h for high school (secondary education), and c for college graduate (tertiary education).
Thus we have 2×2×3 = 12 different groups of individuals, and each group comprises 17 subgroups defined by age.
Demographic Scenario and Projections
The overall aging of the human population is one of the greatest challenges facing society today.
Twentieth-century advances in health and socioeconomic conditions have led to increased life expectancy; when combined with the concurrent decline in fertility rates, the result is a transformation of the population pyramid. In Spain as in other developed countries, a gradual process of aging is forecast (United Nations, 2009a,b; INE, 2010) and cannot be reversed despite recent migration phenomena 1 . In particular, citizens of Spain have one of the highest life expectancies at birth, a value that has increased by 11 years since 1960. What is more important is that, as shown in Figure 1 , the percentage of each generation reaching age 65 has increased significantly: the likelihood of reaching that age was less than 35% in the 20th century but now approaches 90%. The implication is that we are gaining years of life at the older ages; at age 65, for instance, the life expectancy has improved dramatically from less than 10 years in the early 20th century to nearly 20 years in the early 21st century (i.e., 21.1 years for women and 17.7 years for men). Furthermore, life expectancy at age 65 increases by one year for every eight more years lived, and most people who retire at age 65 still have a quarter of their life to live.
Figure 1: Survival Probability at Age 65 (Spain, 1908 (Spain, -2006 Source: Own elaboration (Data: The Human Mortality Database -www.mortality.org).
The first step in implementing our model is to develop the population projection up to the year 2051. We take as starting point the 2006 demographic situation 2 and we forecast its evolution over the next four decades. The demographic scenario established as the basis of these forecasts is calibrated to match the INE "long-term scenario Number 1 (2002-2060)", which is based on the 2001
Spanish Census (the scenario incorporating greater net immigration) and remains consistent with the mortality tables. That scenario, which was released in 2005, will be referred to as INE-2005 . Because this scenario is the one most widely used in research on Spain's Social Security System, adopting it for our baseline scenario allows a broad comparison of the final results obtained.
We have incorporated the basic assumptions made by the INE with respect to life expectancy (and its corresponding survival probability), fertility, and net migration flow by year for the period 2006-2051. These assumptions and the INE's own long-term projections can be seen in Table 1 ; it involves a three-year increase in life expectancy (for both men and women) and a net inflow of about 270,000 immigrants annually in its most optimistic scenario in this variable (see INE (2005) for more details). The methodology we use is the Cohort Component Population Projection Method, a technique that uses the components of demographic change to project population growth. This methodology takes each age cohort in the population and project it forward using hypothesized estimates of mortality, fertility, and migration. To project the total population as well as the number of males and females by age group, we use the following identity:
Pop t+n = surviving population + births + net migrants.
The total population in Spain in period t is decomposed as follows:
where Pop t (j, g, e, c) is the number of individuals of age j, gender g, educational level e, and nationality c living in Spain during period t.
We have thus established the following assumptions.
• The probability at age j of surviving to age j + 1 is ψ t (j, g) (i.e., 1 minus the mortality rate).
In this respect, males and females differ but natives and immigrants do not.
• The likelihood that a female will reproduce is k t (j, e, c); this value depends on age and nationality (i.e., k t (j, e, c) = k t (j, e ′ , c) ∀ e = e ′ ).
• Net migration flow is
; where m t (j, g, e) is the net inflow of immigrants of age j, gender g, and education e during period t.
For the population we consider, the law of motion is
The benchmark demographic scenario is calibrated to match INE-2005, and we adopt its hypotheses regarding fertility rates and net migration flows. In addition, we make the following assumptions in order to identify by age, gender, and nationality.
• Births. Our estimate of the number of births each year is based on the INE hypothesis that the number of children by women will increase from 1.40 to 1.53 while taking into account the proportion of women of fertile age (more specifically between 25 and 40). Note that the population's births are distributed by gender as 51% males and 49% females. Finally, we treat the children of immigrant female mothers as immigrants even though they were born in Spain;
this allows us to measure the total impact of immigration on the demography in Spain. On the one hand, it is likely that many of these children will attain Spanish nationality; on the other hand, it is certain that they would not be in Spain at all if their mothers had not emigrated.
• Net migration flows. The total annual figure from INE's forecast is allocated along the following lines: (i) by gender (males 51%, females 49%); and (ii) by age (between 0 and 40, based on the proportions observed for the period [2005] [2006] [2007] .
It follows from our assumptions that, over the long term, the working-age population (i.e., those of age 16-64), group that will condition future employment and activity rates, will decline as a portion of the total population from 67.7% to 56.4%. The dependency ratio (i.e., the population aged more than 65 divided by the population aged 16-64) would double from 24.3% to 48.7% and at the same time the average age would increase (by five years) and also the median age (by six years), so that the age of the median voter would increase from 38 to 44 years. However, as discussed in González, Conde-Ruiz and Boldrin (2009) , absent migration the dependency ratio would increase by 35% and the average age by three years. Figure 2 clearly shows not only that the population is aging but also that the cohorts of immigrants who entered within the last decade will retire at about the same time as the largest cohorts of natives. Source: Authors' calculation.
Projecting Education Levels (2006-2051)
The cohorts that are now entering the labor market for the first time have higher levels of education that those who are retiring, and this is especially relevant in the case of women. Because educational attainment is closely linked to labor participation, the projection of educational attainment levels is fundamental for estimating future pension liabilities. The scenario predicted for the period is that of new cohorts reaching the same educational levels of the most educated cohort so far, which is the one born in 1975 (i.e., the total 32-year-old population in 2007).
This would signify a major generational change, with the proportion of the labor force that is college educated rising from 33.3% in 2008 to 39.4% in 2050. At the same time, the proportion of those who achieve only a primary education would decline from 45.3% in 2006 to 33.5% in 2050 (see The result of this improvement in education could result in an increase, from 2008 to 2050, of 5 million people in the working-age population with a secondary or tertiary education; the number of those with only a primary education would decline by nearly 3 million people (see Figure 4) . Much of this improvement would reflect a population of more highly educated women, whose numbers would increase by 28.2% (secondary education) and 43.2% (tertiary education). One can reasonably suppose that a large fraction of these 2.3 million better educated women will join the labor market.
Figure 4: Projected Change in Working-age Population by Gender and Education (Spain, 2008 (Spain, -2050 Additional evidence of the generational change that the Spanish population will experience in the coming decades is the percentage of working-age women with a tertiary education, which will rise from 34.9% in 2008 to 45.3% in 2050. The increase for those older than 64 is even more significant: from 4.9% to 39.3% (see Figure 5 ). If these projections are accurate then they bear important implications for labor markets and the pension system. In particular, as females become more qualified they should be entitled to higher pensions at retirement than were previous cohorts. In order to estimate future revenues and expenditures of the Spanish Social Security System, we must first establish the evolution of key macroeconomic variables up to the year 2051. This requires that we make assumptions about labor force participation, employment, labor productivity and wages growth rate, all depending on the heterogeneity of the agents. Our underlying assumption is that the ruling legislation will not undergo appreciable changes and so the contribution base will grow in parallel with wages, which in turn will increase to keep pace with the growth of labor productivity.
In this sense we have adopted the same macroeconomic scenario used by the Spanish Ministry of Economy and Finance (see Table 2 ) in their joint work with the European Commission (EC) for the projection of long-term pension expenditures (European Commission, 2009c). We use o ca,t (j, g, e, c) to denote the percentage of employees at time t with characteristics (j, g, e, c).
Similarly, o cp,t (j, g, e, c) denotes the percentage of self-employed, u t (j, g, e, c) the percentage of unemployed, d t (j, g, e, c) the percentage of those with a permanent disability pension, and i t (j, g, e, c) the residual percentage of inactive people. The data indicate that for natives the inactivity level is higher among women, although the difference is reduced within younger cohorts and inactivity decreases with education level. For all relevant age groups, activity rates are higher for immigrants than for natives.
It is expected that there will be a full integration of regimes in the future, as recommended the Toledo Pact Commission and it initiated by Spain's 2011 reform 3 into two main groups: the General Regime (Régimen General, RG) for employed people and the Special Scheme for Self-Employment (Régimen Especial de Trabajadores Autónomos, RETA) for the self-employed.
Also, for employed individuals the model incorporates the contract type (full-or part-time, permanent or temporary; by age, gender, education, and nationality) into the system's revenue forecast. This is necessary because (i) part-time contracts are more common among women and
(ii) immigrant workers register a greater proportion of temporary contracts.
Labor Transitions
Having defined the situations in which individuals are found during their working-age years, we can use the labor market flows reported in the LFS microdata to obtain the transition probabilities among the five labor situations (o ca , o cp , d, u and i)-by age, gender, skill, and nationality-in each time period of their life cycle. Monte Carlo simulation is used to estimate the probability that an individual is in one of the five situations conditional on his situation in the previous period. The estimation process follows a finite-state Markov chain that for a set of individual characteristics (j, g, e, c) is homogeneous across workers and whose conditional transition probability matrix 4 is:
The transition probabilities so obtained are consistent with the observed snapshot for the year 2006. The estimated transition probabilities also incorporate aggregate evolution of the average employment rate from 65.6% in 2006 to 72.8% in 2051. Finally, we emphasize that the absence of reliable data about immigrants has forced us to make the following choice when estimating the transition probabilities: immigrants are assigned the same transition probability matrix as the one estimated for natives.
Reconstruction of Work Histories
Our goal is to simulate contributions and pensions under well-defined scenarios, using the situation in 2006 as our starting point and taking into account the substantial individual heterogeneity captured by our model. Because we distinguish by age, gender, education, and nationality, there are 120 different groups (i.e., 12 groups × 10 periods) for which we must simulate their contributions to the system and their pensions upon retirement. Moreover, group members during their working life may be in any of five possible situations: employed, self-employed, unemployed, disabled, or inactive.
Thus there are 120 groups of individuals for whom we have a "real" work history in the past up until 2006 (as derived from the MCVL) and for which we can simulate a "virtual" work history in the future via Monte Carlo simulation using the transition matrices described previously. Joining these two work histories we obtain the full work histories of Spanish workers (both natives and immigrants) through 2051. We then apply the specific rules of the RG and RETA schemes to these labor histories (e.g., early retirement is not an option for the self-employed), and based on these completed histories we can forecast the revenues and expenditures of the Spanish Social Security System in future decades.
Given our macroeconomic assumptions along with the transition probabilities and working histories, we can calibrate the model to obtain the activity rate, employment rate, and unemployment rate for each group of individuals. The average employment rate 5 has been calibrated to make it compatible with the INE's demographic scenario and the macroeconomic scenario summarized in Table 2 . Everything else is based on the assumption that Spaniards of the future will be, as far as the labor market is concerned, identical to Spaniards of the past-in other words, only their composition (in terms of age, gender, education, gender, and nationality) will change. Finally, we assume that future retirement patterns as well as the contribution bases of the different groups will be the same as those currently observed in the MCVL data.
5 The total employment rate at time t is defined as
c∈{n,m} (ocp(j, g, e, c) + oca(j, g, e, c))Pop t (j, g, e, c) Pop t .
Projecting System Revenues and Expenditures for the Period

2006-2051
The projection of employment histories by age, gender, education, and nationality allows us to forecast contributions to the system and hence its total revenues. In computing revenues we use the MCVL data to estimate, period by period, the growth rate of the average contribution base according to age, gender, education, and nationality; this estimate incorporates the assumed growth rate of wages, which corresponds to the productivity growth rate under the macroeconomic scenario. We assume that, within each of our 12 groups, contributions are uniform and equal to the estimated group average. We make two exceptions for those contributing to the RG scheme, one each for high school dropouts and for individuals with a college degree: we assume that dropouts contribute according to either the minimum or the average contribution; and we assume that college graduates contribute either the maximum or the average.
Using these assumptions, we obtain the mean contribution bases for each group in each period according to their age and education level:b ca t (j, e, g, c) andb e, g, c) , where the indices ca and cp correspond (respectively) to the General Regime (RG) and the Self-Employed Regime (RETA).
For unemployed workers we take into account the relevant rule which stipulate that contributions be based on the wages earned in the most recent employment spell after applying the appropriate "replacement" rate (70% for the first six months and 60% thereafter).
Total revenues then equal the sum of contributions from employed (ICS t ) and unemployed (IP D t ) individuals:
Here τ denotes the contribution rate. As a benchmark we use the actual revenues in the baseline year (2006); we match these exactly by using LFS information to adjust the fraction of workers that are employed full-or part-time according to age, gender, education, and nationality.
Total system expenditures consist of the sum of retirement, widowhood, and disability pensions.
In order to compute these expenditures, for each individual we need (i) the number of years of contribution, (ii) the wage earned (i.e., the contribution base), and (iii) the retirement age (65 or earlier).
Once we have estimated the entire employment histories of each of the 12 groups (taking into account differences in education levels), we know the contribution base and total years of contributions to the system. We then apply the current law to calculate the average pension for each group in each time period,p t (j, c, g, e). Toward this end, we make the following additional assumptions.
•p t (j, c, g, e) =p t+1 (j + 1, c, g, e); this implies that mortality rates do not change as a function of pension level.
• For all j, e, g, c, let φ t (j, c, g, e) be the percentage of individuals in that group who at that time has the right to receive a contributive pension. We assume φ t (j, c, g, e) = φ t+1 (j + 1, c, g, e), which implies that the mortality rate is the same for all retired individuals regardless of their matured right to receive a contributive pension.
Total expenditures due to contributive retirement pensions can now be written as follows:
The total pension expenditure is expected to increase because future pensions are expected to be higher. This is because wages are higher (as they grow with productivity) and also because employment histories are expected to be longer, especially for women with higher education levels than their previous cohorts.
We now compute the expenditures due to survivors' pensions. Every period there is a number of new widowhood pensions, which coincides with the number of retirement pensions that disappear because of the spouse's death. So the expenditures due to the new widowhood pensions in period t is equal to:
here pva m t (j, e, c) (resp. pva f t (j, e, c)) is the expenditure due to new survivor's pensions in period t originated by men (resp. women) with characteristics (j, e, c). That is:
The parameter β = 0.52 is the ratio of the survivor's pension to the original contributive pension, and χ t (j, e, g, c) is the percentage in each group that is either married or has a legally recognized partner. The latter values are obtained from Ahn and Felgueroso (2007) .
When calculating expenditures due to widowhood pensions in a certain period T , we must also take into account the pensions generated in previous periods (t < T ) whose recipients have survived until T . To simplify matters we assume that all couples are formed by individuals of the same age (and of opposite genders). Thus, the death of a married retiree results in a widowhood pension with survival period equivalent to the life expectancy of the surviving spouse.
The total expenditure on survivors' pensions is then: 
Next, we assume that a pension for permanent disability cannot be obtained before age 50. Given the current legislation, this assumption allows us to compute that segment of total expenditures as follows P I t = 10 j=1 g∈{m,f } e∈{c,h,d} c∈{n,m} pd t (j, e, g, c)d t (j, g, e, c)Pop t (j, g, e, c),
where pd t (j, e, g, c) is the average disability pension for this group. Recall that disability pensions become retirement pensions at age 65, so in equation (11) we replace the disability pension with the retirement pension after the third period.
Now that we have estimated the expenditures attributable to each of the different pensions considered, total system expenditures can be written as
The results indicate that, if current legislation and behavior continue unchanged, then total pension expenditures will increase over time and accelerate between 2026 and 2046, reaching nearly 19% of GDP in 2051 (see Table 3 ). The two principal causes of this trend are (i) the reaching of retirement age by the larger cohorts born during the Spanish baby boom and (ii) much of the immigrant population reaching retirement age at about the same time (their portion of the total increases throughout the projection period, and pensions expenditure paid to immigrants are estimated to be 4. 3% of GDP in 2051). The impact of aging is also evident; for example, the cohort that retires in 2040 will live longer than previous cohorts, thereby increasing the amount of future pension expenditures. At the same time, revenues could fall to 8.18% of GDP at the end of this period-precisely when the greater cohorts will be retiring. Table 4 ). (2008) 15.5 Gil et al. (2008) 14.6
The official projections of expenditure that are available for Spain are those from the European • Replacement rate. Number of years required to reach 100% of the reference wage increased from 35 to 37 years of contributions.
• Reference wage. Extension of the number of contribution years for calculation of the reference wage increased from 15 to 25 years.
• Retirement age. Statutory retirement age raised from 65 to 67 years (although workers who have contributed for at least 38.5 years are entitled to a full pension at age 65). The early retirement is delayed from 61 to 63 years, however eligibility is limited to workers with at least 33 years of contributions and it its applied a penalization coefficient. Special retirement at age 64 is eliminated, and voluntary extension of working life is encouraged via annual bonuses of between 2% and 4% (depending on the total number of contribution years).
• Sustainability factor. This factor was introduced by the reform in order to ensure the pension system's long-term viability. Beginning in 2027, the basic parameters of the system will be revised every five years to reflect the difference between the life expectancy at age 67 in 2027
and in the year of revision.
Changes in the Replacement Rate
The pension amount is determined by the reference wage and the percentage applied to it (the percentage varies as a function of the worker's number of contribution years). Before the 2011
Reform, the minimum contribution (15 years) entitled the pensioner to 50% of the contribution base; Any of these three reform options would entail a reduction in system generosity (i.e., mean pension divided by mean productivity) and in the mean pension compared with the baseline scenario, see Table 5 . Specifically, under the 2011 Reform the mean pension in 2051 will be 1.5% less than under current guidelines. 
Changes in the Reference Wage (Period of Calculation)
Since 1997, the number of years considered when calculating Spanish pensions has been 15. Initially the system considered only two years, which in 1985 was extended to eight years. The 2011 Reform will incorporate 25 contribution years when calculating the pension's reference wage.
Extending this period of calculation will achieve greater proportionality, which will help rationalize the connection between an individual's system contributions and pension received. According to the extant literature, incorporating more years in the calculation should reduce pension expenditures. The consensus is that a change from 15 to 20 years would reduce system expenditures by 0.6 percentage points of GDP; including the individuals entire working life (i.e., 35 or more years) would yield a reduction of almost 3 p.p. See Table 6 ) for a more complete listing. The system's generosity is likewise decreasing in the number of years used to calculate benefits.
In the baseline case this generosity (i.e., mean pension divided by mean productivity) in 2051 would be 0.236, versus only 0.220 for the 25-year calculation. Extending the calculation period from 15 to 25 years would also reduce the average pension in 2051 by 7.2% comparing with the baseline scenario (see Table 7 ). 
Changes in the Retirement Age
In Spain, the retirement age was set at 65 by the 1919 Worker Retirement law and this parameter of Spanish pensions has not been modified since then. The rationale for increasing the retirement age is that a higher age more accurately reflects current life expectancy and modern life cycles. This change not only extends the labor period (increasing revenues, since then there are more contributions to the system) but also shortens the retirement stage (reducing expenditures on pensions). We evaluate two possible reforms: (i) delaying normal and early retirement to age 70 and 66, respectively ("Reform 70"); and (ii) delaying normal and early retirement to age 67 and 63, respectively ("Reform 67"). The results for Reform 67 give us an upper bound on outcomes of the 2011 Reform.
We remark that two special provisos of the enabling legislation will influence policy effectiveness: as mentioned previously, workers with at least 38.5 contribution years will still be able to retire age 65; also, workers whose retirement was caused by crisis or business closure may start receiving benefits at age 61. However, in this exercise we assume that all workers retire at age 67 (see Section 6 for what is implied by that assumption).
First we have made the assumption that the retirement age is delayed until age 70 assuming that the legislation concerning the calculation of the pension remain the same. The employment rates for those of age 65-69 are assumed equal to those now observed for those aged 60-64, and likewise for the contribution bases (always according to the model's heterogeneity). Similarly, we assume that the oldest workers in this scenario are no less productive than workers who are five years younger. These assumptions imply that, when we extend their labor histories they incorporate the same probabilities as before of being in each of the model's five different situations, in accordance with their gender and education level. Finally, early retirement is delayed by the same number of years, so now it occurs within the range of 66-69 years old (instead of age 61-64); with respect to the pension amount paid, the same penalties as before apply to taking early retirement. All these assumptions hold as well for our simulations of delaying retirement until age 67 except that the difference is only two years (not five).
In short: raising the retirement age to 70 years would reduce pension expenditures by as much as 3.5 percentage points of GDP in 2051 when compared with the baseline scenario (see Figure 9) ; raising it to 67 would result in a reduction of 1.4 percentage points. 
Global Analysis of the 2011 Reform
The reform passed in 2011 will change three parametric elements simultaneously: the replacement rate, the calculation period, and the retirement age. In preceding sections we have described the There are two reasons why this figure should be the upper bound. First, we do not account for all the allowed exceptions because we lack sufficient information about them. Second, we cannot apply the sustainability factor because details of its calculation are not yet known.
Had the reform been more demanding and the three parameters would be extended up to a maximum-that is, if it had required 40 years to reach 100% of the reference base, extended the calculation period to 35 years, and increased the retirement age to 70-then the total reduction in pension expenditures would amount to 7.07% percentage points of GDP. See Table 8 , in which the proposal just described is referred to as the "Max" reform. 
Impact of the 2011 Reform on Average Pensions
The three modifications adopted in the 2011 Reform could reduce pension expenditures by nearly 3 percentage points of GDP, resulting in savings equivalent to a full third of the expected increases through 2051 (we assume that the system undergoes no adjustments on account of the sustainability factor).
The model developed in this paper enables an aggregated analysis of the evolution of pension expenditures. In addition, it allows us to trace the reform's implications on an individual basis-in other words, to identify winners and losers in terms of the (heterogeneous) workers' characteristics codified in Section 2.
As regards the average pension in 2051, changes in the replacement rate would lead to declining values for both native and immigrant women-despite increases in their rate of labor market participation and length of employment history. The average number of contribution years exceeds 37 only for those women with tertiary levels of education, as shown in Figure 11 . That explains why this group would have a smaller decrease compared with the absence of reforms (−0.8% and −2.1%
for natives and immigrants, respectively); see Table 9 . In contrast, men are not much affected by this modification, since their labor histories exceed 40 years in 2050 regardless of education level. Regarding the period of calculation, the individuals most affected by reform are natives (both men and women), whose pensions might be reduced by 10% versus in the absence of reforms. This result is due to the different labor histories typical of natives and immigrants. Because the wage curve is flatter for immigrants, extending the calculation affects them less than it does native workers. The INE has therefore published a new demographic projections considering a reduced migration flow in its latest long-term projection (INE, 2010) . Under this new scenario, the increase in Spain's population due to immigration might total only 2.7 million people-far fewer than the 11.2 million of the previous scenario. In addition, the INE has begun to publish annual short-term (10-year)
projections, of which the most recent covers the period 2010-2020. These recently published scenarios (both short-and long-term) reflect extremely conservative assumptions about net immigration as compared with the INE-2005 scenario (see Figure 12 ). Spain, 1996 Spain, -2050 This change in the migration hypothesis has important implications for demographic projection.
According to projections derived from the new scenario, by 2050 the total foreign population in Spain should reach 11.7 million-little more than half of the 23 million previously projected. The difference between the two scenarios is that the working-age immigrant population would grow by just 2 million, compared with the 10.6 million originally predicted. One consequence of this decline is that the dependency ratio (see Section 2.1), which is less than 50% in 2050 when calculated based on the 2005 projections, could rise to more than 60% when calculated based on the revised demographic projections in (INE, 2010) . A smaller working-age population affects the job market because it reduces the potential number of workers as a fraction of the population over 15 years. These findings highlight the importance of immigration in projections of total population. The baseline projection used here is based on the INE-2005 demographic scenario in order to obtain comparable results with the vast majority of existing research. However, that scenario is ones optimistic scenario. Given the significance of migration for both demographic and labor projections, we forecast system revenues and expenditures under two additional demographic scenarios as well as the previously used (INE-2005) .
• a pessimistic migration scenario (INE-2010), which combines the most recent migration scenarios published by the INE for the short-term forecast for 2010-2020 and the long-term forecast for 2021-2051;
• an intermediate migration scenario (INE-2010_modified) , that estimates a net flow linked to the need of the economy of employees in relation with the population over 15 years, in order that this ratio remains no less than the average of 48.1% observed over the past 10 years. Finally, we analyze the 2011 Reform's impact under the intermediate migration scenario (INE-2010_modified) . In this case the potential savings of the reform could be slightly higher.
In particular, a savings of 2.98 percentage points of GDP would result from carrying out the 2011
Reform (and of 7.29 p.p. under the maximum reform described in Section 4.4).
Discussion and Conclusions
It was a demographic crisis, not the economic crisis, that made it absolutely necessary to reform the Spanish pension system. The 2011 Reform introduced important changes aimed at improving the system and its viability. This is the most substantial pension reform in Spain since "Law 26/2985" in 1985, and an especially positive aspect is that it was achieved through the Social Dialogue.
In this paper we estimate that the reform approved in 2011 could reduce pension expenditures We emphasize that the results obtained in this paper represent an upper bound on the impact of the reform's three main changes-in replacement rate, reference wage, and retirement age-because there are several exceptions to the shift in retirement age from 65 to 67. For example, we assume that all workers postpone their retirement age by two years even though that provision applies only to workers who have not yet contributed to the system for 38.5 years; according to MCVL data, more than the half of those retiring now have more than 38.5 years and thus are not affected by the reform.
There are also exceptions to the increase in early retirement age (from 61 to 63 years). In addition, the new law provides for retirement at age 61 in "crisis" situations, but the exact criteria are unknown and so we could not estimate the proportion of workers retiring at that age. If these exceptions are all generalized to a large number of workers, then the impact of the reform measures would imply less impact than indicated by the results obtained in this paper.
That being said, we did not evaluate one element whose effect could be significant: the reform's introduction of a "sustainability factor" starting in 2027. We did not incorporate this adjustment because the law gives no details concerning its application. The enabling legislation states only that the system's basic parameters will be revised every five years as a function of the difference between official government forecasts of (a) life expectancy at age 67 in the year of revision and (b) life expectancy at age 67 in 2027.
Deploying this sustainability factor may be a first step toward transforming the system from a defined benefit system to a defined contribution pension system where pension amounts are not known in advance and are linked to life expectancy at 67 years. We view the introduction of this factor as a crucial measure for enabling the system to adapt "automatically" in response to future developments, but the details should be established as soon as possible in order to eliminate all uncertainty about how pensions will be affected. This is important not only for evaluating the system but also for enabling workers to plan their work lives and savings plans for the retirement period. In sum: despite the acknowledged limitations of our analysis, we believe this paper indicates that the 2011 Reform of the Spanish Pension System has led it in the right direction establishing a viable transition to the system's eventual final reform. For this purpose is necessary not think of the pension system as a income replacement mechanism and start thinking of it as an insurance against the risk of longevity. We believe that with the 2011 Reform, it will be easier to move towards a Defined Contribution Model with Notional Accounts similar to the Swedish NDC system as experts advocate.
In order to be possible this change: i) the pension must be proportional to the contributions actually made throughout working life; ii) the retirement age should be postponed but in a flexible way and pension should depend on life expectancy at the time of retirement, and iii) to face new demographic and socioeconomic changes, the pension system must contain elements of automatic adjustment.
